
Supplemental Document

Measurements of slow tissue dynamics with
short-separation speckle contrast optical
spectroscopy: supplement
BINGXUE LIU,1,2 SHASHWAT SHAH,1,3 GÜLCE KÜRELI,1 ANNA
DEVOR,1,3 DAVID A. BOAS,1,3 AND XIAOJUN CHENG1,3,∗

1Neurophotonics Center, Boston University, Boston, Massachusetts 02215, USA
2Department of Electrical and Computer Engineering, Boston University, Boston, Massachusetts 02215,
USA
3Department of Biomedical Engineering, Boston University, Boston, Massachusetts 02215, USA
∗xcheng17@bu.edu

This supplement published with Optica Publishing Group on 21 August 2023 by The Authors
under the terms of the Creative Commons Attribution 4.0 License in the format provided by the
authors and unedited. Further distribution of this work must maintain attribution to the author(s)
and the published article’s title, journal citation, and DOI.

Supplement DOI: https://doi.org/10.6084/m9.figshare.23942598

Parent Article DOI: https://doi.org/10.1364/BOE.497604

https://orcid.org/0000-0002-3568-0603
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.6084/m9.figshare.23942598
https://doi.org/10.1364/BOE.497604


1. CHOOSING THE g1 MODELS FOR SLOW TISSUE DYNAMICS

The scattering regimes and particle motion types for blood flow dynamics have been well
discussed in the literature[1, 2] and can be adapted to characterize the slow tissue dynamics
we are investigating. The field autocorrelation function g1 = exp[−( τ

τc2
)n] with n = 0.5, 1, 2

was applied to derive the corresponding speckle contrast models [2]. We evaluated the post-
euthanasia mouse data at Texp > 1s in order to reduce the effects of blood flow. Then we fitted the
data with different speckle contrast models with a single decorrelation time τc2 as described in
[2]. Fig. S1 shows that the speckle contrast model based on g1 = exp[−( τ

τc2
)n] with n = 1 has the

best fitting accuracy compared to models with n = 0.5 and n = 2, suggesting that the slow tissue
dynamics measured with ss-SCOS is dominated by single scattering with unordered motion or
multiple scattering with ordered motion [1]. Note that the ROI in the brain surface was selected
in the region of parenchyma with small vessels.

Fig. S1. Comparison of slow tissue dynamics fitted with different g1 models. (a) Post-
euthanasia mouse data (50 minutes after pentobarbital overdose injection) and the fitting
curves with different g1 models. (b) Fitting residual norm ||ydata − y f it||2 for different g1 models.
The error bar represents the standard error of 5 repetitive measurements.
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